We present a hydrodynamic model of suction feeding of a 6.5 mm carp larva, calculated from the streamlines and fluid particle pathlines observed. From this model we also have calculated the accelerations of the water near the mouth aperture (which reach 800 m/s2) and the path lines of actively accelerating fluid particles (which mimic 'escaping prey'). The shape of the parcel of water sucked into the mouth cavity is almost spherical, due to the prevalence of suction flow over swimming velocity. This parcel of water is entirely in front of the initial position of the larva. We suggest that the low velocity of swimming and the absence of protrusion of the mouth are functionally coupled with the high inaccuracy of aiming of young fish larvae.
INTRODUCTION
Almost all fish larvae feed on relatively large prey (BLAXTER, 1969) which they capture by a combination of swimming and suction (i. e. by a rapid increase of the volume of the buccal and opercular cavities, together denoted in this paper as the mouth cavity). The flow during this feeding act is highly unsteady.
In a 6 mm carp larva, the prey passes through the mouth aperture with a velocity of 0.3 m/s (DROST & VAN DEN BOOGAART, 1986b) 4-6 ms after the start of the mouth opening. A quantitative hydrodynamical model has been made which simulates the flow inside and around the mouth cavity of fish larvae while it is sucking prey (DROST et al., 1988) . The model takes viscous and unsteady effects into account. It is extremely difficult to visualise the flow around a prey-sucking larva due to its small size and the short duration of the suction process. Using a hydrodynamic model to calculate the flow is therefore almost the only way to determine detailed patterns of the flow. The success of larval fishes in catching prey increases rapidly during growth (DROST, 1987 and references therein). BEYER (1980) made a model relating catch success to inaccuracy of aiming (see also DROST, 1987) in which radial flow during intake of prey and escape movements of the prey were neglected. DRENNER et al. (1978) determined frequency of capture of various prey using a siphon with a constant flowrate. In comparison with the capture chance of inactive (heatkilled) zooplankton the probability of capture of living zooplankton was about 0.9 for cladocerans, 0.25 for cyclopoid copepods and less than 0.1 for calanoic copepods. These data suggest the importance of including the effects of escape movements of prey in determining the success of their predators.
The interaction between the movements of an accelerating (i. e. escaping) prey and the rapidly changing flow during suction feeding by fish larvae has not been investigated previously.
It is precisely this interaction which will determine the strategy a fish should adopt to optimize its movements to catch prey of different types.
Calculated streamlines and particle path lines (cf. p. 25-26) are presented which demonstrate the fate of fluid particles in different positions around the mouth during suction feeding. We can interpret these data to predict the possible fates of prey in these positions. The shape of the parcel of water sucked into the mouth cavity can be reconstructed from these paths, as was done previously by VAN LEEUWEN (1984) , MULLER & VAN LEEUWEN (1985) and DE JONG et al. (1987) . In addition the path of actively accelerating water particles representing 'escaping prey' in the suction flow of a larva are calculated.
The influence of certain factors on the chance of the prey being captured can be determined by varying the following parameters:
the starting time of the escape of the prey relative to the start of suction; the time to peak velocity; maximal prey velocity. With such data the probability of prey capture by different larvae can be estimated.
MATERIAL AND METHODS

Streamlines and Path Lines
The flow field around a fish larva prey sucking was calculated using the model of DROST et al. (1988) . For technical details of the model and simplifying approximations the reader is referred to DROST et al. (1988) . In this model the mouth cavity is described as a cylinder (cf. fig. 2 ), expanding first and contracting later. Its anterior end, the `mouth', is open and its posterior end, the 'opercular region', is at first closed by the opercular and branchiostegal valve. During the feeding act this valve opens at a defined time and the cylinder moves
